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IN THE UNITED STATES PATENT & TR ADEMARK OFFICE 



IN RE APPLICATION OF 

YOSHIKO YAMADA 

SERIAL NO: NEW U.S. PCT APPLN 
(Based on PCT/JPOO/02885) 

FILED: HEREWITH 

FOR: CONNECTION CONTROL 
METHOD FOR MOBILE 
COMMUNICATION SYSTEM 



ATTN: APPLICATION DIVISION 



PRELIMINAR Y AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to a first examination on the merits, please amend tfcie above-identified 
application as follows: 



IN THE CLAIMS 
Please cancel Claims 1-23 without prejudice. 

Please add new Claims 24-43 as follows: 

24. (New) A connection control method suitable for a mobile communication system 
including a mobile station connected to a satelhte-based system by radio, a mobile station 
connected to a ground-based system by radio, and a public telephone network which sends an 
incoming request to the two mobile stations, said method comprising: 

registering positions of the respective mobile stations in system groupings to which 
the respective mobile stations correspond; 



storing information about the registration of a position of one mobile station at a 
memory address specified for the corresponding mobile station; 

storing information for identifying the other mobile station at the specified memory 
address; 

retrieving information about a position registration at a memory address specified for 
any of the mobile stations according to the incoming request sent from the public telephone 
network; 

retrieving the information for identifying the other mobile station, which is stored at 
the memory address for the corresponding position registration information when an 
incoming call is undeliverable to the corresponding mobile station depending on the retrieved 
position registration information; and 

deUvering an incoming call to the other mobile station according to the retrieved 
identification information. 

25. (New) The connection conti-ol method according to claim 24, wherein said one 
mobile station is a cellular mobile station and the other mobile station is a satellite single 
mobile station, and wherein said identification information retrieving retrieves identification 
information for the satellite single mobile station when the incommg call is undeliverable to 
the cellular mobile station depending on the retrieved position registration information even 
if a predetermined time is elapsed or even after a predetermined number of calls are 
performed. 

26, (New) The connection control method according to claim 25, wherein said 
delivering the incoming call to the other mobile station delivers an incoming call to the 
satelhte single mobile station according to the retrieved identification information when an 
approval on the calUng side having issued an incoming request is received. 



27. (New) The connection control method according to claim 24, further comprising 
setting a preferentially connected mobile station, wherein said position registration 
information retrieving step retrieves information about a position registration at a memory 
address specified for the set mobile station. 

28. (New) The connection control method according to claim 24, wherein when a 
preferentially connected mobile station is designated by the calling side having issued an 
incoming request, said position registration information retrieving retrieves information 
about a position registration at a memory address specified for the designated mobile station. 

29. (New) The coimection control method according to claim 24, wherein when the 
satellite single mobile station and the cellular mobile station are different in telephone 
number from each other, said position registration information retrieving retrieves 
information about a position registration at a memory address specified for a mobile station 
which has a telephone number designated by the calling side having issued an incoming 
request. 

30. (New) The connection control method according to claim 24, wherein said 
delivering the incoming call to the other mobile station inquires of the calling side or called 
side about the designation of a destination to charge a telephone bill produced by connection 
to the other mobile station ahead of the incoming process. 

3 1 . (New) The connection control method according to claim 24, wherein said 
position registration information storing includes storing information about position 
registration of corresponding mobile stations in respective systems of a plurality of satellite- 
based systems and a plurality of ground-based systems, and effecting connection control on 
the corresponding mobile station by any system subjected to the position registration 
according to an incoming request. 



32. (New) A connection control method suitable for a mobile commimication system 
including a mobile station connected to a satellite-based system by radio, a mobile station 
connected to a ground-based system by radio, and a public telephone network which sends an 
incoming request to the two mobile stations, said method comprising: 

registering positions of the respective mobile stations in system groupings to which 
the respective mobile stations correspond; 

storing information about the registration of a position of one mobile station at a 
memory address specified for the corresponding mobile station; 

storing information for identifying the other mobile station at the specified memory 
address; 

retrieving information about a position registration at a memory address specified for 
the two mobile stations according to the incoming request sent from the public telephone 
network; and 

originating calls for the two mobile stations and connecting the same to a mobile 
station answered in advance, when the position registration information for both mobile 
stations is stored as a result of the retrieval. 

33. (New) The connection control method according to claim 32, wherein said 
position registration information retrieving retrieves information about a position registration 
at a memory address specified for a pre-set mobile station of the two mobile stations. 

34. (New) A connection control method suitable for a mobile commimication system 
including a satellite single mobile station connected to a satellite-based system by radio, a 
cellular mobile station connected to a groimd-based system by radio, and a public telephone 
network which sends an incoming request to each of the two mobile stations, said method 
comprising: 



storing information about the registration of a position of the satelhte single mobile 
station in a satellite-based memory according to the position registration from the satellite 
single mobile station; 

storing information about the registration of a position of the cellular mobile station 
in a cellular-based memory according to the position registration from the cellular mobile 
station; 

sending an invalid signal for invalidating the information about the position 
registration of the cellular mobile station, which is stored in the cellular-based memory, to 
the groimd-based system when the position registration is performed by the satellite single 
mobile station; and 

sending a valid signal for validating the information about the position registration of 
the cellular mobile station in the cellular-based memory, which is invalidated by the invalid 
signal, to the ground-based system when the position registration is released from the satellite 
single mobile station. 

35. (New) The connection control method according to claim 34, wherein said 
invalid signal sending and said valid signal sending are executed by the satellite-based 
system. 

36. (New) The connection control method according to claim 34, wherein said 
invalid signal sending and said valid signal sending step are executed by the public telephone 
network which manages the satellite-based system and the ground-based system. 

37. (New) The connection control method according to claim 34, wherein the public 
telephone network stores the mformation stored in the satellite-based memory in a general 
memory, and effects connection control on the satelhte smgle mobile station and the cellular 
mobile station based on the information stored in the general memory. 



38. (New) The connection control method according to claim 34, wherein said 
position registration information storing includes storing information about position 
registration of corresponding mobile stations in respective systems of a plurality of satellite- 
based systems and a plurality of ground-based systems, and effecting connection control on 
the corresponding mobile station by any system subjected to the position registration 
according to an incoming request, 

39. (New) A connection control method suitable for a mobile communication system 
including a satellite single mobile station connected to a satellite-based system by radio, a 
cellular mobile station connected to a ground-based system by radio, and a public telephone 
network which sends an incoming request to each of the two mobile stations, said method 
comprising: 

storing information about the registration of a position of the satellite single mobile 
station in a satellite-based memory according to the position registration from the satellite 
single mobile station; 

storing information about the registration of a position of the cellular mobile station 
in a cellular-based memory according to the position registration from the cellular mobile 
station; 

sending an invalid signal for invalidating the information about the position 
registration of the satellite single mobile station, which has been stored in the satellite-based 
memory, to the satellite-based system when the position registration is performed by the 
cellular mobile station; and 

sending a valid signal for validating the information about the position registration of 
the satellite single mobile station in the satellite-based memory, which has been invalidated 



by the invalid signal, to the satellite-based system when the position registration is released 
from the cellular mobile station. 

40. (New) The connection control method according to claim 39, wherein said 
invalid signal sending and said valid signal sending are executed by the ground-based 
system. 

41. (New) The connection control method according to claim 39, wherein said 
invalid signal sending and said valid signal sending are executed by the public telephone 
network which manages the satellite-based system and the ground-based system. 

42. (New) The connection control method according to claim 39, wherein the public 
telephone network stores the information stored in the cellular-based memory in a general 
memory, and effects connection control on the satellite single mobile station and the cellular 
mobile station based on the information stored in the general memory. 

43. (New) The connection control method according to claim 39, wherein said 
position registration information storing includes storing information about position 
registration of corresponding mobile stations in respective systems of a plurality of satellite- 
based systems and a plurality of ground-based systems, and effecting connection control on 
the corresponding mobile station by any system subjected to the position registration 
according to an incoming request. 



REMARKS 

Favorable consideration of this application, as presently amended, is respectfully 
requested. 

The present preliminary amendment is submitted to set forth new Claims 24-43 for 
examination. New Claims 24-43 are believed to be self-evident from the original disclosure, 
including original Claims 1-23, and thus are not deemed to raise any issues of new matter. 

The present application is believed to be in condition for a full and thorough 
examination on the merits. An early and favorable consideration of the present application is 
hereby respectfully requested. 

Respectfully submitted, 
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SPECIFICATION 

Connect ion Control Meth od fo r Mobile, CninTni in ijiialJjaD^S 

TECHNICAL FIELD 

The present invention relates to a connection control 
method suitable for a mobile communication system. 

BACKGROUND ART 

In mobile communication systems/ there is known a system 
wherein a connection control, method is effected on a mobile 
station (mobile unit) through the use of a satellite-based 
system as well as a ground-based system. A connection control 
method using a ground-based system and a satellite-based system 
has been described in each of JP-A 09-46751 and JP-A 07-154859, 
for example. 

FIG. 1 is a system configuration diagram of a 
"'satellite-based/ground-based integrated mobile communication 
system" described in JP-A 09-46751. In the drawing, reference 
humeral 101 indicates a satellite-based wireless base station, 
reference numeral 102 indicates a satellite, reference numeral 

103 indicates a satellite-based service area, reference numeral 

104 indicates a ground-based wireless base station, reference 
numeral 105 indicates a ground-based service area, reference 
numerals 106 (106A and 106B) indicate dual mode mobile stations, 
reference numeral 107 indicates a satellite-based exchange or 
switching station, reference numeral 108 indicates a ground- 
based exchange or switching station, reference numeral 109 
indicates a home memory, reference numeral 110 indicates a 
mobile communication network, reference numeral 111 indicates a 



2 

public telephone network, reference numeral 112 indicates a 
ground-based system, and reference numeral 113 indicates a 
satellite-based system, respectively. 

While the dual mode mobile station 10 6A and the dual 
5 mode mobile station 106B are identical in system configuration 
to each other, the dual mode mobile station 10 6A communicates 
with the ground-based system 112 according to modes, whereas 
the dual mode mobile station 106B communicates with the 
satellite-based system 113 according thereto. 
10 The operation will next be explained with reference to 

FIG. 2, 

When the dual mode mobile station 106 (106A in this 
case) operated in a ground-based mode receives information 114 
notified from the ground-based system 112, the dual mode mobile 
15 station 106 recognizes congestion, based on the notified 

information 114. When the dual mode mobile station 106 judges 
that a system registration should be changed, it transmits a 
system registration request 115 to the satellite-based system 
113. 

20 The satellite-based system 113 transmits the system 

registration request 115 to the home memory 109 to make a 
request for a registration change. The home memory 109 changes 
the registration of the dual mode mobile station 106A from a 
ground system to a satellite system according to the 

25 registration change, and notifies a system registration 

response 116 indicative of the completion of the registration 
change to the satellite-based system 113. 

The satellite-based system 113 transmits the system 
registration response 116 to the dual mode mobile station 106A. 



When the dual mode mobile station 106A receives the system 
registration response 116, it judges that the change in system 
registration has been completed. Further, the dual mode mobile 
station 106A changes the function from the ground-based mode to 
5 a satellite-based mode and transmits calling information 117 to 
the satellite-based system 113 as the dual mode mobile station 
- 106B. 

Thus, the dual mode mobile station 106 changes the 
ground-based system 112 to the satellite-based system 113 to 

10 thereby make it possible to avoid congestion of the ground- 
based system 112. 

FIG. 3 is a system configuration diagram of ""a mobile 
unit, an exchange station and a mobile communication system" 
described in JP-A 07-154859. In the drawing, reference nijmeral 

15 201 indicates a piiblic network, reference numeral 202 indicates 
a self-operated system, reference numeral 203 indicates an 
exchange, reference numerals 204 {204A, 204B and 204C) indicate 
wireless base stations, reference numeral 205 indicates a 
mobile station or unit, reference niameral 206 indicates a 

20 satellite, reference numeral 207 indicates a satellite earth 

station, reference numeral 208 indicates a satellite basic line 
which connects the satellite 206 and the satellite earth 
station 207, reference numeral 209 indicates a subscriber 
telephone connected to the public network 201, reference 

25 nLimeral 210 indicates a wireless channel or communication path 
which connects the mobile unit 205 and the satellite 206, and 
reference numeral 211 indicates a wireless communication path 
which connects the mobile unit 205 and the wireless base 
station 204, respectively. 



The operation will next be explained. 

The mobile unit 205 is connectable to any of the self- 
operated system 202, the public network 201 and the satellite 
206. The mobile unit 205 measures a received level of a system 
5 which needs a connection and is connected to the system 
according to priority determined according to the measured 
~ received level. The wireless base station 204 establishes a 
coiratiunication path set between the mobile unit 205 and the 
exchange 203 by means of wireless communications with the 

10 mobile unit 205 and wire communications with the exchange 203 
in the self-operated system 202. 

The exchange 203 is provided with a protocol for 
performing communications between the satellite system using 
the self-operated system 202, the piablic network 201 and the 

15 satellite 206, and another self-operated system (not shown). 

The exchange 203 performs a communication process according to 
a protocol corresponding to a system selected by the mobile 
unit 205 set as a target. When the mobile unit 205, which has 
communicated with the exchange 204B, for example, is moved 

20 beyond a zone of a service area for the self-operated system 
202 and cannot be connected to the public network 201 at its 
moved destination, the exchange 203 makes a satellite line 
setting request to the piablic network 201 and transmits roaming 
(communication roaming) information and accounting information 

25 to the satellite earth station 207 through the public network 
201, thereby performing roaming from the self-operated system 
202 to the satellite system. 

Thus, even in the above-described system, the mobile 
unit 205 constitutes a dual mode mobile station connectable to 



both the ground-based system and the satellite-based system for 
the self-operated system 202 or the public network 201. When 
the mobile unit 205 is unconnectable to the ground-based system 
the mobile unit 205 is capable of performing switching to the 
satellite-based system to perform communications therewith. 
Since the connection control method employed in the 
conventional mobile communication system is configured as 
described above, a dual function can be utilized by use of the 
dual mode mobile station but could' not be exploited by use of 
the satellite single mobile station in the satellite-based 
system and the cellular mobile station in the ground-based 
system. 

The connection control method described in JP-A 09-46751 
is accompanied by a problem that when a user moves outside a 
cellular service area while carrying a satellite single mobile 
station in a state in which the user turns a cellular mobile 
station on (keeps it in a waiting state) and places it in the 
cellular service area even if the switching to the other system 
can be performed when one system is congested, this bears no 
relation to the congestion and hence an incoming call cannot be 
delivered to a satellite single mobile station. 

The connection control method described in JP-A 07- 
154859 is accompanied by a problem that since priorities to a 
plurality of systems are set according to received levels, an 
incoming call cannot be delivered to a satellite single mobile 
station where a received level of the satellite single mobile 
station is lower than that of a cellular mobile station when a 
user moves beyond a zone of a cellular service area while 
carrying the satellite single mobile station in a state in 



which the user turns on the cellular mobile station and places 
it in the cellular service area. 

Further, a problem arises in that while the accounting 
information is transmitted together with the notified 
information when the roaming (communication roaming) from the 
self-operated system to the satellite system is made, it is not 
possible to select either of the calling side and the called 
side, either of which is to pay the accounting. 

The present invention has been made to solve the above- 
described problems. The present invention aims to realize 
connection control methods for implementing the following 
respective functions. 

1. To enable a dual function using two mobile stations of a 
satellite single mobile station and a cellular mobile station. 

2. To enable an incoming function for a satellite single mobile 
station even when a cellular mobile station is kept in a 
waiting state. 

3. To enable an incoming function for a mobile station desired 
by a user. 

4. To enable a selecting function as to whether accounting 
should depend on either the calling side or the called side. 

DISCLOSURE OF THE INVENTION 

A connection control method suitable for a mobile 
communication system, according to the present invention 
includes the steps of: registering positions of the respective 
mobile stations in system groupings to which the respective 
mobile stations correspond; storing information about the 
registration of a position of one mobile station at a memory 



address specified for the corresponding mobile station; storing 
information for identifying the other mobile station at the 
specified memory address; retrieving information about a 
position registration at a memory address specified for any of 
the mobile stations according to the incoming request sent from 
the p-ublic telephone network; retrieving the information for 
identifying the other mobile station, which has been stored at 
the memory address for the corresponding position registration 
information when an incoming call is imdeliverable to the 
corresponding mobile station depending on the retrieved 
position registration information; and delivering an incoming 
call to the other mobile station according to the retrieved 
identification information. 

Owing to this, an advantageous effect is obtained in 
that two mobile stations of a cellular mobile station and a 
satellite single mobile station are used to allow or enable a 
dual function, based on the connection control method capable 
of delivering an incoming call to any mobile station. 

In the connection control method for the mobile 
communication system, according to the present invention, the 
identification information retrieving step retrieves 
identification information for a satellite single mobile 
station when an incoming call is undeliverable to a cellular 
mobile station depending on information about the registration 
of a position of the cellular mobile station, and the step of 
delivering the incoming call to the mobile station delivers an 
incoming call to the satellite single mobile station according 
to the retrieved identification information. 

Owing to this, an advantageous effect is obtained in 



that even when the cellular mobile station is held in a waiting 
state but is unable to receive or get an incoming call due to a 
reduction in received level, congestion, etc., a dual function, 
which automatically delivers an incoming call to the satellite 
single mobile station, is enabled. 

In the connection control method for the mobile 
communication system, according to the present invention, the 
identification information retrieving step retrieves 
identification, information for a satellite single mobile 
station when an incoming call is undeliverable to a cellular 
mobile station depending on information about the registration 
of a position of the cellular mobile station even if a 
predetermined time has elapsed. 

Owing to this, an advantageous effect is obtained in 
that even when the cellular mobile station 15 is held in a 
waiting state but is unable to receive or get an incoming call 
due to a reduction in received level, congestion, etc., a dual 
function, which automatically delivers an incoming call to the 
satellite single mobile station 16, is enabled. 

In the connection control method for the mobile 
communication system according to the present invention, the 
identification information retrieving step retrieves 
identification information for a satellite single mobile 
station when an incoming call is undeliverable to a cellular 
mobile station depending on information about the registration 
of a position of the cellular mobile station even after a 
predetermined nijmber of calls have been performed. 

Owing to this, an advantageous effect is obtained in 
that a dual function for delivering an incoming call to the 



other mobile station even if either one of the mobile stations 
is kept in a waiting state, is allowed. 

In the connection control method for the mobile 
communication system, according to the present invention, the 
step of delivering the incoming call to the other mobile 
station delivers an incoming call to a satellite single mobile 
station according to retrieved identification information when 
an approval on the calling side having issued an incoming 
request is received. 

Owing to this, an advantageous effect is obtained in 
that since the calling side can determine whether switching to 
a satellite-based system 6 should be performed when conditions 
for accounting or the like are varied between two systems, a 
dual function on which a caller's desire is reflected, is 
enabled. 

In the connection control method for the mobile 
communication system according to the present invention, the 
step of delivering the incoming call to the mobile station 
retrieves position registration information at memory addresses 
specified for two mobile stations according to an incoming 
request sent from the piiblic telephone network, simultaneously 
originates calls for the two mobile stations according to the 
retrieved position registration information, and connects the 
same to a mobile station answered in advance. 

Owing to this, an advantageous effect is obtained in 
that a prompt incoming process can be performed through the use 
of a dual function. 

In the connection control method for the mobile 
communication system, according to the present invention, the 



step of delivering the incoming call to the mobile station 
delivers an incoming call to a pre-set mobile station of two 
mobile stations according to retrieved position registration 
information. 

Owing to this, an advantageous effect is obtained in 
that a dual function capable of coping with updating of 
subscriber information even when the subscriber information has 
been updated, is enabled. 

In the connection control method for the mobile 
communication system, according to the present invention, the 
satellite single mobile station and the cellular mobile station 
respectively sets incoming mobile stations. 

Owing to this, an advantageous effect is obtained in 
that a dual function can still further be utilized by freely 
selecting preferentially-incoming mobile stations according to 
user's desires. 

In the connection control method for the mobile 
communication system according to the present invention, when a 
preferentially connected mobile station is designated by the 
satellite single mobile station or the cellular mobile station, 
the piiblic telephone network sets a priority connection mode 
according to the designation, and the step of delivering the 
incoming call to the mobile station precedently delivers an 
incoming call to the mobile station specified in the priority 
connection mode. 

Owing to this, an advantageous effect is obtained in 
that a dual function can still further be utilized by freely 
selecting preferentially-incoming mobile stations according to 
desires of users for the mobile stations. 



In the connection control method for the mobile 
communication system, according to the present invention, when 
a preferentially connected mobile station is designated by the 
calling side having issued an incoming request, the public 
telephone network sets a priority connection mode according to 
the designation, and the step of delivering the incoming call 
to the mobile station precedently delivers an incoming call to 
the mobile station specified in the priority connection mode. 

Owing to this, an advantageous effect is obtained in 
that a dual function can still further be utilized by freely 
selecting preferentially-incoming mobile stations according to 
caller's desires. 

In the connection control method for the mobile 
communication system, according to the present invention, the 
piiblic telephone network delivers an incoming call to the 
mobile station having a telephone number designated by the 
calling side having made an incoming request when the satellite 
single mobile station and the cellular mobile station are 
different in telephone number from each other. 

Owing to this, an advantageous effect is obtained in 
that a dual function can rationally be utilized by selecting 
preferentially-incoming mobile stations according to their 
telephone numbers . 

In the connection control method for the mobile 
communication system, according to the present invention, the 
step of delivering the incoming call to the other mobile 
station inquires of the calling side or called side about the 
designation of a destination to charge a telephone bill 
produced by connection to the other mobile station ahead of the 
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incoming process. 

Owing to this, an advantageous effect is obtained in 
that an accounting or billing destination can be selected on 
the calling side which sets a priority connection mode. 

In the connection control method for the mobile 
communication system, according to the present invention, the 
position registration information storing step includes a step 
of storing information about position registration of 
corresponding mobile stations in respective systems of a 
plurality of satellite-based systems and a plurality of ground- 
based systems, and effecting connection control on the 
corresponding mobile station via any system subjected to the 
position registration according to an incoming request. 

Owing to this, an advantageous effect is obtained in 
that when an incoming request signal is received from a 
subscriber telephone, the public telephone network is capable 
of, when any of a satellite single mobile station and a 
plurality of cellular mobile stations is registered in position, 
effecting an incoming process on the mobile station. 

A connection control method suitable for a mobile 
communication system, according to the present invention, 
includes the steps of: storing information about the 
registration of a position of a satellite single mobile station 
in a satellite-based memory according to the position 
registration from the satellite single mobile station; storing 
information about the registration of a position of a cellular 
mobile station in a cellular-based memory according to the 
position registration from the cellular mobile station; sending 
an invalid signal for invalidating the information about the 



position registration of the cellular mobile station, which has 
been stored in the cellular-based memory, to a ground-based 
system when the position registration is performed by the 
satellite single mobile station; and sending a valid signal for 
validating the information about the position registration of 
the cellular mobile station in the cellular-based memory, which 
has been invalidated by the invalid signal, to the ground-based 
system when the position registration is released from the 
satellite single mobile station. 

Owing to this, an advantageous effect is obtained in 
that a satellite-based system controls the ground-based system 
to invalidate or validate the registration of the position of 
the cellular mobile station corresponding to the other party of 
a dual function, whereby the simple registration of the 
position in the satellite-based system by the satellite single 
mobile station makes it possible to control the registration of 
the position of the cellular mobile station 15 in the ground- 
based system. 

In the connection control method for the mobile 
communication system according to the present invention, the 
invalid signal sending step and the valid signal sending step 
are executed by the satellite-based system. 

Owing to this, an advantageous effect is obtained in 
that since a public telephone network to which a subscriber 
telephone of a caller is connected, always manages a satellite 
system and a ground system, a dual function can efficiently be 
utilized for an incoming request sent from the caller. 

In the connection control method for the mobile 
communication system, according to the present invention, the 
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invalid signal sending step and the valid signal sending step 
are executed by the public telephone network which manages the 
satellite-based system and the ground-based system. 

Owing to this, an advantageous effect is obtained in 
5 that either the satellite-based system or the ground-based 
system controls the other thereof to thereby invalidate or 
validate the registration of the position of the satellite 
single mobile station corresponding to the other party of a 
dual function, whereby the simple registration of the position 

10 in the system grouping by the mobile station in one system 

grouping makes it possible to control the registration of the 
position of the mobile station in the other system grouping. 

In the connection control method for the mobile 
communication system, according to the present invention, the 

15 public telephone network stores the position registration 

information stored in the satellite-based memory in a general 
memory, and effects connection control on the satellite single 
mobile station and the cellular mobile station, based on the 
information stored in the general memory. 

20 Owing to this, the public telephone network needs not 

access the satellite-based system each time when it retrieves 
the position registration information. 

A connection control method suitable for a mobile 
communication system, according to the present invention 

25 includes the steps of: storing information about the 

registration of a position of a satellite single mobile station 
in a satellite-based memory according to the position 
registration from the satellite single mobile station; storing 
information about the registration of a position of a cellular 
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mobile station in a cellular-based memory according to the 
position registration from the. cellular mobile station; sending 
an invalid signal for invalidating the infojnaation about the 
position registration of the satellite mobile station, which 
has been stored in the satellite-based memory, to a satellite- 
based system when the position registration is performed by the 
cellular mobile station; and sending a valid signal for 
validating the information about the position registration of 
the satellite single mobile station in the satellite-based 
memory, which has been invalidated by the invalid signal, to 
the satellite-based system when the position registration is 
released from the cellular mobile station. 

Owing to this, an advantageous effect is obtained in 
that the registration of the position of the satellite single 
mobile station corresponding to the other party of a dual 
function is invalidated or validated, whereby the simple 
registration of the position in the ground-based system by the 
cellular mobile station makes it possible to control the 
registration of the position of the satellite single mobile 
station in the satellite-based system. 

In the connection control method for the mobile 
communication system, according to the present invention, the 
invalid signal sending step and the valid signal sending step 
are executed by the ground-based system. 

Owing to this, an advantageous effect is obtained in 
that the ground-based system controls the satellite-based 
system to invalidate or validate the registration of the 
position of the satellite single mobile station corresponding 
to the other party of a dual function, whereby the simple 
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registration of the position in the groimd-based system by the 
cellular mobile station makes it possible to control the 
registration of the position of the satellite single mobile 
station in the satellite-based system. 

In the connection control method for the mobile 
communication systeiL, according to the present invention, the 
public telephone network stores the position registration 
information stored in the cellular-based memory in a general 
memory, and effects connection control on the satellite single 
mobile station and the cellular mobile station, based on the 
information stored in the general memory. 

Owing to this, the public telephone network needs not 
access the ground-based system each time when it retrieves the 
position registration information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a system configuration diagram showing one 
example of a conventional mobile communication system. 

FIG. 2 is a diagram illustrating incoming control 
executed in the conventional mobile communication system. 

FIG. 3 is a system configuration diagram depicting 
another example of a conventional mobile communication system. 

FIG. 4 is a system configuration diagram to which a 
connection control method for a mobile communication system 
according to an embodiment 1 of the present invention is 
applied. 

FIG. 5 is a flowchart for describing the connection 
control method for the mobile communication system according to 
the embodiment 1 of the present invention. 
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FIG. 6 is a flowchart for describing a connection 
control method for a mobile communication system according to 
an embodiment 2 of the present invention. 

FIG. 7 is a flowchart for describing a connection 
5 control method for a mobile communication system according to 
an embodiment 8 of the present invention. 

FIG. 8 is a system configuration diagram to which a 
connection control method for a mobile communication system 
according to an embodiment 13 of the present invention is 
10 applied. 

FIG. 9 is a flowchart showing an operation of the mobile 
communication system according to the embodiment 13 of the 
present invention. 

FIG. 10 is a flowchart illustrating another operation of 
15 the mobile communication system according to the embodiment 13 
of the present invention. 

FIG. 11 is a flowchart depicting a further operation of 
the mobile communication system according to the embodiment 13 
of the present invention. 
20 FIG. 12 is a flowchart showing a still further operation 

of the mobile communication system according to the embodiment 
13 of the present invention. 

FIG. 13 is a flowchart illustrating a still further 
operation of the mobile communication system according to the 
25 embodiment 13 of the present invention. 

FIG. 14 is a system configuration diagram to which a 
connection control method for a mobile commiinication system 
according to an embodiment 19 of the present invention is 
applied. 
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FIG. 15 is a system configuration diagram to which the 
connection control method, for the mobile communication system 
according to the embodiment 19 of the present invention is 
applied. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Best modes for carrying out the invention will 
hereinafter be described with reference to the accompanying 
drawings to explain the present invention in more details. 

Embodiment 1 : 

FIG. 4 is a system diagram to which a connection control 
method of a mobile communication system according to the 
embodiment 1 is applied. In the drawing, reference numeral 1 
indicates a satellite-based wireless base station for managing 
or controlling a satellite, reference numeral 2 indicates a 
satellite which communicates with a satellite single mobile 
station, reference numeral 3 indicates a satellite-based 
"service area for the satellite 2, reference nimaeral 4 indicates 
a satellite-based exchange or switching station connected to 
the satellite-based wireless base station 1, reference numeral 
5 indicates .a satellite communication network which performs 
communications between the satellite-based exchange station 4 
and other networks, and reference numeral 6 indicates a 
satellite-based system constructed by these, respectively. 

Reference niomeral 7 indicates a ground-based control 
base station which communicates with a cellular mobile station, 
reference numeral 8 indicates a ground-based service area for 
the ground-based control base station 7, reference numeral 9 
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indicates a ground-based exchange or switching station 
connected to the ground-based control base station 7, reference 
numeral 10 indicates a mobile communication network which 
performs coratiunications between the ground-based exchange 
5 station 9 and other networks, and reference numeral 11 
indicates a ground-based system constructed by these. 

Further, reference numeral 12 indicates a public 
exchange or switching station, reference numeral 13 indicates a 
public telephone network which performs communications between 
10 the public exchange station 12 and other networks, and 

reference niomeral 14 indicates a subscriber telephone wire- 
connected to the public telephone network 13, respectively. 

Furthermore, reference numeral 15 indicates a cellular 
mobile station which communicates with the ground-based control 
15 base station 7 by radio within a zone of the ground-based 
service area 8, reference numeral 16 indicates a satellite 
single mobile station which communicates with the satellite 2 
by radio within a zone of the satellite-based service area of 
the satellite-based system, and reference nimieral 17 indicates 
20 a shared memory, respectively. 

The cellular mobile station 15 always receives a radio 
signal (carrier wave) sent from the ground-based system 11. 
When the received level of signal is greater than an allowable 
value, the cellular mobile station 15 makes a decision as being 
25 within the zone of the ground-based service area 8, and 

registers its position into the ground-based exchange station 9 
through the ground-base control base station 7 (system 
registration) . The ground-based exchange station 9 stores 
information about its position registration in the shared 
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memory 17. 

The satellite single mobile station 16 always receives a 
radio signal sent from the satellite-based system 6. When the 
received level of signal is greater than an allowable value, it 
5 is judged that the satellite single mobile station 16 falls 
within the zone of the satellite-based service area 3. The 
- satellite single mobile station 16 registers its position in 
the satellite-based exchange station 4 from the satellite 2 via 
the satellite-based wireless base station 1. The satellite- 
10 based exchange station 4 stores information about its position 
□ registration in the shared memory 17. 

ifl The infozrmation about the registrations of the positions 

.=P . 

£ of the cellular mobile station 15 and the satellite single 

ih 

mobile station 16 which make a dual function possible, are 
J^^ 15 stored in the same memory address of the shared memory 17 when 
;^ both telephone numbers are identical to each other, whereas 

;==^ when they are different from each other, the information are 

stored in memory addresses different from each other. 

In this case, the information about the registration of 
20 the position of the cellular mobile station 15 per se, and 

information (in this case: telephone number or memory address 
at which the telephone number is stored) for identifying the 
satellite single mobile station 16 corresponding to the other 
party of the dual function are recorded in their corresponding 
25 memory addresses of the cellular mobile station 15. 

On the other hand, the information about the 
registration of the position of the satellite single mobile 
station 16 per se, and information for identifying the cellular 
mobile station 15 corresponding to the other party of the dual 



21 

function, i.e., the telephone number of the cellular mobile 
station 15 or a memory address at which the telephone number is 
stored, are recorded in their corresponding memory addresses of 
the satellite single mobile station 16. 

FIG. 5 is a flowchart showing a connection control 
method according to the embodiment 1. 

The operation will next be described. 

The mobile coinmunication network 10 determines whether 
it has received a signal indicative of a request for connection 
to a mobile station having a dual function from the public 
telephone network 13 (Step STl) . When the connection request 
signal is received, the mobile communication network 10 
retrieves the shared memory 17 to thereby first determine 
whether the satellite has been registered (Step ST2) . Namely, 
priority is given to the satellite-based system upon an 
incoming call. It is determined whether the position of the 
satellite single mobile station 16 bas been registered. 

When the satellite registration has been performed, the 
mobile communication network 10 sends a connection request 
signal to the satellite-based exchange station 4 and causes the 
satellite-based wireless base station 1 to effect a satellite 
incoming process on the satellite single mobile station 16 via 
the satellite 2 (Step ST3) . 

On the other hand, when the position of the satellite 
single mobile station 16 is not registered in the shared memory 
17, the mobile communication network 10 determines whether a 
cellular registration has been made (Step ST4j . Namely, it is 
deterrmined whether the position of the cellular mobile station 
15 has been registered. When it is determined that the cellular 
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registration has been carried out, the mobile communication 
network 10 sends a connection request signal to the ground- 
based exchange station 9 to effect a cellular incoming process 
on the cellular mobile station 15 via the ground-based control 
base station 7 (Step ST5) . When the position of the satellite 
single mobile station 16 is not registered in the shared memory 
17 and the position of the cellular mobile station 15 is not 
registered therein either, the mobile communication network 10 
effects an incoming disapproval or disabling process for 
returning an incoming disapproval signal on the public 
telephone network 13 (Step ST6) , 

After the satellite incoming process in Step ST3, the 
cellular incoming process in Step ST5, and the incoming 
disapproval process in Step ST6, the mobile communication 
network 10 proceeds to Step STl and waits for the next 
connection request signal. 

According to the above-described position registering 
method, the two mobile stations of the cellular mobile station 
15 and the satellite single mobile station 16 are used to allow 
or enable the dual function, based on the connection control 
method capable of delivering an incoming call to any mobile 
station. 

Embodiment 2: 

While the embodiment 1 has described the case in which 
priority is given to the operation of the satellite-based 
system upon incoming, the ground-based system may be given 
priority. 

FIG. 6 is a flowchart showing a connection control 
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method according to the embodiment 2 . 

The operation will next be described. 

The mobile communication network 10 determines whether 
it has received a signal indicative of a request for connection 
to a mobile station having a dual function from the public 
telephone network 13 (Step STll) . When the connection request 
signal is received, the mobile communication network 10 
retrieves the shared memory 17 to thereby first determine 
whether a cellular registration has been carried out (Step 
ST12) . Namely, priority is given to the satellite-based system 
upon an incoming call and a decision as to whether the position 
of the cellular mobile station 15 has been registered, is made. 

When it is foiond that the cellular registration has been 
done, the mobile coramTinicat ion network 10 sends a cellular 
connection request signal to the ground-based exchange station 
9, cind performs a cellular incoming process on the cellular 
mobile station 15 via the ground-base control base station 7 
and at the same time starts a timer for measuring or counting a 
predetermined time (Step ST13) . 

Further, the mobile communication network 10 determines 
whether an incoming response is sent from the cellular mobile 
station 15 (Step ST14) . If the incoming response is found not 
to be sent therefrom, then the mobile communication network 10 
determines whether time is up (predetermined time has elapsed) 
(Step ST15) . When it is determined that no time-up occurs, a 
decision as to the presence or absence of the incoitdng response 
is made in Step ST14. 

When the incoming response is sent from the cellular 
mobile station 15, the mobile communication network 10 performs 
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a process for connecting between the public telephone network 
13 and the cellular mobile station 15 (Step ST16) . 

When the cellular registration is found not to be 
carried out in Step ST12, or when time is up in Step ST15, the 
mobile coinmunication network 10 determines whether a satellite 
registration has been performed (Step ST17) . Namely, it is 
determined whether the position of the satellite single mobile 
station 16 has been registered. 

When the satellite registration is found to have been 
carried out, the mobile communication network 10 sends a 
connection request signal to the satellite-based exchange 
station 4 and effects a cellular incoming process on the 
cellular mobile station 15 through the ground-based control 
base station 7 (Step ST18) . 

When the position of the satellite single mobile station 
16 is not registered in the shared memory 17, the mobile 
communication network 10 effects an incoming disapproval 
process for returning an incoming disapproval signal on the 
public telephone network 13 (Step ST19) . 

After the cellular connecting process in Step ST16, the 
satellite incoming process in Step ST18, or the incoming 
disapproval process in Step ST19, the mobile communication 
network 10 proceeds to Step STll and waits for the following 
connection request signal. 

As described above, the ground-based system is given 
priority, and the switching to the satellite-based system is 
done when no incoming call is made during the predetermined 
time. Thus, even when the cellular mobile station 15 is held in 
an awaiting state but is unable to receive or get an incoming 
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call due to a reduction in received level, congestion, etc., 
the dual function, which automatically delivers the incoming 
call to the satellite single mobile station 16, is enabled. 

Enibodiinent 3: 

In the embodiment 2, the switching to the satellite- 
based system is performed where the ground-based system is 
given priority upon the operation at the incoming call and no 
incoming call is made during the predetermined period. However, 
when the switching to the satellite-based system may be 
performed where the ground-based system is given priority and 
the cellular mobile station 15 does not get an incoming call 
even if ringing sounds are made a predetermined number of times. 

Even in this case, an effect similar to the above is 
brought about. Even when the cellular mobile station 15 is held 
in a waiting state but is unable to receive or get an incoming 
call due to a reduction in received level, congestion, etc., 
the dual function, which automatically delivers the incoming 
call to the satellite single mobile station 16, is enabled. 

Embodiment 4: 

In the embodiment 3, the ground-based system is given 
priority upon the operation at the incoming call, and the 
switching to the satellite-based system is done when no 
incoming call is received even. if the ringing sounds are made 
the predetermined number of times. However, a user may set the 
number of times that the ringing sounds are made, through a man 
machine interface for the cellular mobile station 15 or the 
satellite single mobile station 16. 
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In this case, a dual function capable of setting the 
number of calls corresponding to a user' s waiting state is made 
possible or enable as in the case where, for example, the user 
is unable to quickly respond to an incoming call while the 
5 cellular mobile station 15 is held in a waiting state. 

Embodiment 5: 

In the embodiment 2 or 3, the ground-based system is 
given priority upon the operation at the incoming call, and the 

10 switching to the satellite-based system is performed where no 
incoming call is made even if the predetermined time has 
elapsed or the ringing sounds are made the predetermined number 
of times. However, when the substitution of the satellite-based 
system 6 for the groiand-based system 11 is performed, an 

15 inquiry may be sent to the calling or transmitting side about 
whether or not its substitution should be done. 

In this case, since whether or not the switching to the 
satellite-based system 6 should be performed, can be determined 
on the transmitting side where conditions for accounting or the 

20 like are varied between the two systems, a dual function on 
which a caller' s desire is reflected, is enabled. 

Eiribodiment 6: 

In the embodiment 1, the satellite-based system is given 
25 priority upon the operation at the incoming call, whereas the 
ground-based system is given priority in the embodiments 2 
through 5. However, when both the satellite-based system and 
the ground-based system are registered in position, the mobile 
communication network may send the connection request signal to 
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both the cellular mobile station 15 and the satellite single 
mobile station 16 and effect a connecting process on the 
corresponding mobile station in which the incoming process has 
normally been completed in advance. 
5 In this case, a prompt incoming process is made possible 

through the use of a dual function. 

Embodiment 7: 

In the embodiment 1, the satellite-based system is given 
10 priority upon the operation at the incoming call, whereas the 
ground-based system is given priority in the embodiments 2 
through 5. However, the pre-set mobile station may be given 
priority. For example/ a mobile station with an SIM {subscriber 
identify module card) inserted therein may be given priority. 
15 In this case, even when siibscriber information is 

updated or renewed by the SIM card, a dual function capable of 
coping with its renewal is allowed. 

Embodiment 8 : 

20 In the embodiment 1, the satellite-based system is given 

priority upon the operation at the incoming call, whereas in 
the embodiments 2 through 5, the ground-based system is given 
priority. However, a user for a mobile station having a dual 
function may set a priority connection mode from the man 

25 machine interface of the cellular mobile station 15 or the 
satellite single mobile station 16. 

FIG. 7 is a flowchart for describing an incoming control 
process according to the embodiment 8 . 

The operation will next be explained. 
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In FIG. 1, a priority connection mode set signal 
indicative of which of the cellular mobile station 15 and the 
satellite single mobile station 16 should be connected 
preferentially, can be inputted even from either of the mobile 
stations . 

When the priority connection mode set signal is inputted 
from a user through the man machine interface of the cellular 
mobile station 15, the cellular mobile station 15 sends the 
priority connection mode set signal to the ground-based 
exchange station 9 through the ground-based control base 
station 7, and information about a priority connection mode is 
stored in the shared memory 17 . 

When the priority connection mode set signal is inputted 
from the user through the man machine interface of the 
satellite single mobile station 16, the satellite single mobile 
station 16 sends the priority connection mode set signal to the 
satellite-based exchange station 4 via the satellite-based 
wireless base station 1, and information about a priority 
connection mode is stored in the shared memory 17. 

When the cellular mobile station 15 which implements the 
dual function, and the satellite single mobile station 16 are 
identical in telephone number to each other, information about 
a priority connection mode is recorded in the same memory 
address of the shared memory 17 even when the priority 
connection mode set signal is inputted through the man machine 
interface of either of the mobiles. 

When the cellular mobile station 15 and the satellite 
single mobile station 16 are different from each other in 
telephone number, information about a priority connection mode 



is recorded in a memory address different from the above, of 
the shared memory 17. In this case, information about whether 
the cellular mobile station 15 is placed in the priority 
connection mode, is recorded within its corresponding memory 
address of the cellular mobile station 15. Further, information 
about whether the satellite single mobile station 16 is placed 
in the priority connection mode, is recorded even within its 
corresponding memory address of the satellite single mobile 
station 16 corresponding to the other party of the dual 
function. 

FIG. 7 is a flowchart for describing an incoming control 
process according to the embodiment 8. 

■ The mobile communication network 10 determines whether 
it has received a signal indicative of a request for connection 
to a mobile station having a dual function from the public 
telephone network 13 (Step ST21) . When the connection request 
signal is received, the mobile communication network 10 
retrieves the shared memory 17 to thereby first confirm whether 
a priority connection mode has been set (Step ST22) . 

When the priority connection mode which arrives in 
preference to the satellite-based system, is set, the mobile 
communication network 10 retrieves the shared memory 17 to 
thereby determine whether a satellite registration has been 
performed (Step ST23) . When the satellite registration has been 
carried out, the mobile communication network 10 performs a 
satellite incoming process (Step ST24) . When no satellite 
registration is done, the mobile communication network 10 
determines whether a cellular registration has been performed 
(Step ST25) . When the cellular registration has been performed. 



30 

the mobile communication network 10 perfoms a cellular 
incoming process (Step ST2 6) . When it is judged that the 
cellular registration has not been performed, the mobile 
communication network 10 effects an incoming disapproval 
process on the public telephone network 13 (Step ST27) . 

On the other hand, when the priority connection mode, 
which arrives in preference to the ground-based system, is set, 
the mobile communication network 10 retrieves the shared memory 
17 to thereby determine whether the cellular registration has 
been performed (Step ST28) . When it is determined that the 
cellular registration has been carried out, the mobile 
communication network 10 performs a cellular incoming process 
(Step ST29) . When no cellular registration is done, the mobile 
commianication network 10 makes a decision as to whether the 
satellite registration has been performed (Step ST30) . When it 
is determined that the satellite registration has been carried 
out, the mobile communication network 10 performs a satellite 
incoming process (Step ST31) . When it is determined that both 
the cellular registration and the satellite registration have 
not been performed, the mobile communication network 10 effects 
an incoming disapproval process on the public telephone network 
13 (Step ST32) . 

When no priority connection mode is set, the mobile 
communication network 10 determines whether a satellite 
registration has been made to the shared memory 17 (Step ST33) . 
When it is determined that the satellite registration has been 
performed, the mobile communication network 10 sends a 
connection request signal to the satellite-based exchange 
station 4 to thereby cause the satellite-based wireless base 
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station 1 to effect a satellite incoming process on the 
satellite single mobile station 16 through the satellite 2 
(Step ST34) . 

On the other hand, when it is determined that the 
5 satellite registration has not been performed, the mobile 
communication network 10 determines whether a cellular 
' registration has been made (Step ST35) . When it is determined 
that the cellular registration has been performed, the mobile 
communication network 10 sends a connection request signal to 
^3 10 the ground-based exchange station 9 to thereby effect a 

cellular incoming process on the cellular mobile station 15 
through the groiand-based control base station 7 (Step ST36) . 
m When it is determined that both the satellite registration and 

u the cellular registration have not been performed, the mobile 

15 communication network 10 effects an incoming disapproval 

<M ■ ■ 

C process on the public telephone network 13 (Step ST37) . 

After the satellite incoming process or the cellular 
incoming process or after the incoming disapproval process, the 
laobile communication network 10 proceeds to Step ST21/ where it 
20 waits for the next incoming request signal. 

Thus, a dual function can still further be put to use by 
freely selecting preferentially- incoming mobile stations 
according to user's desires. 

25 Embodiment 9: 

In the embodiment 8, the user for the corresponding 
mobile station having the dual fxxnction may set the priority 
connection mode from the man machine interface of the cellular 
mobile station 15 or the satellite single mobile station 16. 
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However/ a caller or sender may set the priority connection 
mode . 

In this case, a dual function can still further be put 
to practical use by freely selecting preferentially- incoming 
mobile stations according to caller's desires. 

Embodiment 10: 

In the embodiment 8, the caller sets the priority 
connection mode from the man machine interface of the cellular 
mobile station 15 or the satellite single mobile station 16. 
However, when a satellite-based system and a ground-based 
system are different from each other in telephone number for 
realizing a dual function, the satellite-based system may be 
set as a priority connection mode when a caller makes a phone 
call through the use of a satellite-based telephone number, 
whereas when the caller makes a call through the use of a 
ground-based telephone number, the ground-based system may be 
set as the priority connection mode. 

In this case, the dual function can rationally be 
utilized by selecting preferentially- incoming mobile stations 
according to their telephone numbers. 

Embodiment 11: 

While the caller has set the priority connection mode 
from the man machine interface of the cellular mobile station 
15 or the satellite single mobile station 16 in the embodiiaent 
9, an inquiry may be sent to the transmitting side about which 
of the caller or called should pay for accounting. 

In this case, the transmitting or calling side, which 
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sets a priority connection mode, can select a destination to be 
charged. 

Embodiment 12: 

In the embodiment 11, when the groiand-based system 11 is 
switched to the satellite-based system, the inquiry has been 
sent to the transmitting side eibout which of the caller or 
called should pay for accounting, 6. However, the inquiry may 
be sent to the incoming side. 

In this case, a priority connection mode can be set on 
the transmitting or calling side, and a destination to be 
charged can be selected on the incoming side. 

Namely, according to the embodiment 11 or 12, the 
function of selecting the accounting on either the calling side 
or the incoming side is enabled. 

Embodiment 13: 

FIG. 8 is a system diagram to which a connection control 
method of a mobile communication system according to an 
embodiment 13 is applied. In the drawing, reference numeral 18 
indicates a cellular memory, and reference numeral 19 indicates 
a satellite memory, respectively. Other configurations of the 
embodiment 13 are identical to those shown in FIG. 4. They are 
respectively identified by the same reference numeral and their 
description will therefore be omitted. 

FIGS. 9 through 13 are respectively flowcharts for 
describing the connection control method according to the 
embodiment 13. In a further detail, FIGS. 9 and 10 respectively 
show the operation of controlling a position registration, and 
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.FIGS. 11 through 13 respectively show an incoming control 
operation. 

The operation will next be explained. 

A cellular mobile station 15 always receives a signal 
sent from a ground-based system 11. When the received level of 
signal is greater than an allowable value, it is judged that 
the cellular mobile station 15 falls within a ground-based 
service area 5. Further, the cellular mobile station 15 effects 
a position registration thereof on a ground-based exchange 
station 9 through a ground-based control base station 1, and 
information about the position registration is stored in a 
cellular memory 18. 

A satellite single mobile station 16 always receives a 
signal sent from a satellite-based system 6. When the received 
level of signal becomes greater than an allowable value, it is 
determined that the satellite single mobile station 16 falls 
within a zone of a satellite-based service area 3. Further, the 
satellite single mobile station 16 sends a signal for 
performing the position registration thereof from a satellite 2 
to a satellite-based exchange station 4 via a satellite-based 
wireless base station 1, thereby performing a change in 
position information. 

In the flowchart shown in FIG. 9, the satellite-based 
exchange station 4 determines whether the change in position 
information is issued from the satellite single mobile station 
16 via the satellite 2 (Step ST41) . When a change (zone of 
service area: Accept) in position registration is found to have 
occurred, information about the position registration is stored 
in a satellite memory 19. Further, in this case, the satellite- 
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based exchange station 4 sends a signal invalid for the 
information about the registration of the position of the 
cellular mobile station 15 corresponding to the other party of 
a dual function to the ground-based exchange station 9 (Step 
ST42) . 

When the received level of signal sent from the 
satellite-based system 6 reaches less than an allowable value, 
the satellite single mobile station 16 judges to fall beyond 
the zone of the satellite-based service area 3. Further, the 
satellite single mobile station 16 sends a signal for deleting 
a satellite registration to the satellite-based exchange 
station 4 via the satellite 2 to thereby change its position 
registration. 

In the flowchart shown in FIG. 9, the satellite-based 
exchange station 4 determines whether the change in position 
information is issued from the satellite single mobile station 
16 via the satellite 2 (Step ST41) . When a change (zone of 
service area: Reject) in position registration release is found 
to have occurred, the position registration stored in the 
satellite memory 19 is deleted. Further, in this case, the 
satellite-based exchange station 4 sends a signal valid or 
effective for the information about the registration of the 
position of the cellular mobile station 15 corresponding to the 
other party of the dual function to the ground-based exchange 
station 9 (Step ST43) . 

In the flowchart shown in FIG. 10, the ground-based 
exchange station 9 determines whether a signal is sent from the 
satellite-based system (Step ST51) . When the signal is found to 
have been sent therefrom, the ground-based exchange station 9 
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makes a decision as to the contents of the signal (Step ST52) . 
When the contents of the signal indicates an invalid signal, 
the ground-based exchange station 9 invalidates a specified 
cellular state in the cellular memory 18 (Step ST53) . When the 
contents of the signal indicates a valid signal, the ground- 
based exchange station 9 validates the specified cellular state 
in the cellular memory 18 (Step ST54) . 

When a public telephone network 13 receives a signal 
indicative of a request for connection to a mobile station 
having a dual function from a subscriber telephone 14, it first 
sends a connection request signal to a mobile communication 
network 10. 

In the flowchart shown in FIG. 11, the ground-based 
exchange station 9, which manages the mobile communication 
network 10, determines whether it has received the connection 
request signal (Step ST 61) . When the connection request signal 
is received, the ground-based exchange station 9 determines 
whether the position of the cellular mobile station 15 has been 
registered in the cellular memory 18 and its position 
registration is valid (Step ST62) . When the position 
registration is found to be valid, the ground-based exchange 
station 9 effects an incoming process on the cellular mobile 
station 15 through the ground-based control base station 7 
(Step ST63) . When the position of the cellular mobile station 
15 is found not to have been registered in the cellular memory 
18 or the position registration is found to be invalid, the 
ground-based exchange station 9 returns an incoming disapproval 
from the mobile communication network 10 to the public 
telephone network 13 (Step ST64} . Namely, the ground-based 
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exchange station 9 performs an incoming disapproval process. 

When the incoming disapproval is returned to the public 
telephone network 13, the public telephone network 13 sends a 
connection request signal to a satellite communication network 
5. 

In the flowchart shown in FIG. 12, the satellite-based 
exchange station 4, which manages the satellite communication 
network 5, determines whether it has received a connection 
request signal (Step ST71) . When the connection request signal 
is received, the satellite-based exchange station 4 determines 
whether the position of the satellite single mobile station 16 
has been registered in the satellite memory 19 (Step ST72) . 
When the position registration has been performed, the 
satellite-based exchange station 4 causes the satellite-based 
wireless base station 1 to effect an incoming process on the 
satellite single mobile station 16 via the satellite 2 (Step 
ST73) . When the position of the satellite single mobile station 
16 is not registered in the satellite memory 19, an incoming 
disapproval is returned from the- satellite communication 
network 5 to the public telephone network 13 (Step ST74) . 

FIG. 13 is a flowchart for describing the incoming 
control process of the public telephone network 13. 

The public telephone network 13 determines whether it 
has received an incoming connection request signal from the 
subscriber telephone 14 (Step ST81) . When the incoming 
connection request signal is received, the public telephone 
network 13 first sends an incoming request signal to the 
ground-based system (Step ST82) . The public telephone network 
13 determines whether a response from the ground-based system 
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has been made (Step STBS) . When a response indicative of an 
incoming approval (OK) is made, the public telephone network 13 
performs a cellular incoming process (Step ST84) . 

When a response indicative of an incoming disapproval 

(NG) is made, the public telephone network 13 transmits an 
incoming request signal to the satellite-based system (Step 
ST85) . Further, the public telephone network 13 determines 
whether a response from the satellite-based system has been 
made (Step ST86) . When the response of the incoming approval 

(OK) is made, the public telephone network 13 performs a 
satellite incoming process (Step ST87) . When the response of 
the incoming disapproval (NG) is issued, the public telephone 
network 13 effects an incoming disapproval process on the 
siibscriber telephone 14 (Step ST88) . 

As described above, the satellite-based system controls 
the ground-based system to invalidate or validate the 
registration of the position of the cellular mobile station 15 
corresponding to the other party of the dual function, whereby 
the simple registration of the position in the satellite-based 
system by the satellite single mobile station 16 makes it 
possible to control the registration of the position of the 
cellular mobile station 15 in the ground-based system. 

Embodiment 14: 

In the embodiment 13, the satellite-based system 
controls the ground-based system in accordance with the state 
of the position registration of the satellite single mobile 
station 16 to thereby invalidate or validate the registration 
of the position of the cellular mobile station 15 corresponding 



to the other party of the dual function. However, the public 
telephone network 13 may manage the satellite-based system and 
the ground-based system at all times to thereby invalidate or 
validate the registration of the position of the cellular 
mobile station 15 corresponding to the other party of the dual 
function with respect to the ground-based system in accordance 
with the state of the position registration of the satellite 
single mobile station 16. 

Since, in this case, the public telephone network 13 to 
which the subscriber telephone 14 corresponding to the caller 
is connected, manages the satellite-based system and the 
ground-based systCTi at all times, the dual function can 
efficiently be utilized for the incoming request made from the 
caller. 

Embodiment 15 : 

In the embodiment 13, the satellite-based system 
controls the ground-based system in accordance with the state 
of the position registration of the satellite single mobile 
station 16 to thereby invalidate or validate the registration 
of the position of the cellular mobile station 15 corresponding 
to the other party of the dual function. However, the mobile 
communication network 10 may manage the satellite-based system 
at all times and capture or take in the information stored in 
the satellite memory 19 to thereby invalidate or validate the 
registration of the position of the cellular mobile station 15 
corresponding to the other party of the dual function in 
accordance with the state of the position registration of the 
satellite single mobile station 16. 



In a manner similar to the embodiment 13 even in this 
case, the ground-based system controls the satellite-based 
system to thereby invalidate or validate the position 
registration of the satellite single mobile station 16 
corresponding to the other party of the dual function. Thus, 
the simple position registration effected on the ground-based 
system by the cellular mobile station 15 makes it possible to 
control the registration of the position of the satellite 
single mobile station 16 in the satellite-based system. 

Embodiment 16: 

In the embodiment 13, the satellite-based system 
controls the ground-based system in accordance with the state 
of the position registration of the satellite single mobile 
station 16 to thereby invalidate or validate the registration 
of the position of the cellular mobile station 15 corresponding 
to the other party of the dual function. However, the piiblic 
telephone network 13 may manage the satellite-based system and 
the ground-based system and take in the information stored in 
the satellite memory 19 and the cellular memory 18 to store the 
same in a general memory, thereby directly performing 
connection control. 

In a manner similar to the embodiment 13 even in this 
case, the ground-based system controls the satellite-based 
system to thereby invalidate or validate the position 
registration of the satellite single mobile station 16 
corresponding to the other party of the dual function. Thus, 
the simple position registration effected on the ground-based 
system by the cellular mobile station 15 makes it possible to 
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control the registration of the position of the satellite 
single mobile station 16 in the satellite-based system. 



Embodiment 17: 

5 In the embodiment 16, the public telephone network 13 

has captured the information about the satellite-based system 
" and the ground-based system so as to perform the direct control. 
. However, the satellite communication network 5 manages the 
ground-based system and takes in the information stored in the 

10 cellular memory 18 to store the same in the satellite memory 19. 
Further, when a connection request is made, the public 
telephone network 13 sends a connection request to the 
satellite communication network 5, whereby the satellite 
communication network 5 may directly perform connection control 

15 on the ground-based system. 

In a manner similar to the embodiment 13 even in this 
case, the ground-based system controls the satellite-based 
system to thereby invalidate or validate the position 
registration of the satellite single mobile station 16 

20 corresponding to the other party of the dual function. Thus, 
the simple position registration effected on the ground-based 
system by the cellular mobile station 15 makes it possible to 
control the registration of the position of the satellite 
single mobile station 16 in the satellite-based system. 

25 

Einbodiment 18: 

In the embodiment 16, the public telephone network 13 
has captured the information about the satellite-based system 
and the ground-based system so as to perform the direct control. 
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However, the mobile communication network 10 manages the 
satellite-based system and captures the information stored in 
the satellite memory 19 to store the same in the cellular 
memory 18. Further, when a connection request is made, the 
public telephone network 13 sends a connection request to the 
mobile communication network 10, whereby the mobile 
communication network 10 may directly perform connection 
control on the satellite-based system. 

In a manner similar to the embodiment 13 even in this 
case, the ground-based system controls the satellite-based 
system to thereby invalidate or validate the position 
registration of the satellite single mobile station 16 
corresponding to the other party of the dual function, whereby 
the simple position registration effected on the groiand-based 
system by the cellular mobile station 15 "makes it possible to 
control the registration of the position of the satellite 
single mobile station 16 in the satellite-based system. 

Embodiment 19: 

FIG. 14 is a system diagram to which a connection 
control method for a mobile communication system according to 
the present embodiment 19 is applied. In the drawing, reference 
numerals 6A and 6B indicate two satellite-based systems, 
reference numeral 11 indicates a ground-system system, and 
reference numeral 13 indicates a public telephone network, 
respectively. The two satellite-based systems 6A, 6B and the 
ground-based system 11 can be connected to the public telephone 
network 13. 

In the satellite-based system 6A, designated at numerals 
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lA-1, lA-2 and lA-3 are a plurality of satellite-based wireless 
base stations, designated at numerals 2A-1, 2A-2 and 2A-3 are a 
plurality of satellites which respectively perform wireless 
communications with the satellite-based wireless base stations 
lA-1, lA-2 and lA-3, designated at numerals 3A-1, 3A-2 and 3A-3 
are a plurality of satellite-based service areas, designated at 
numerals 4A-1, 4A-2 and 4A-3 are satellite-based exchange or 
switching stations respectively connected to the satellite- 
based wireless base stations lA-1, lA-2 and lA-3, designated at 
numeral 5A is a satellite coitiinunicat ion network which is 
connected to the satellite-based exchange stations 4A-1, 4A-2 
and 4A-3 and connects the satellite-based system 6A and the 
public telephone network 13, and designated at numeral 16A is a 
satellite single mobile station in the satellite-based system 
6A. 

In the satellite-based system 6B, designated at numerals 
lB-1 and lB-2 are a plurality of satellite-based wireless base 
stations, designated at numerals 2B-1 and 2B-2 are a plurality 
of satellites which respectively perform wireless 
communications with the satellite-based wireless base stations 
lB-1 and lB-2, designated at numerals 3B-1 and 3-2 are a 
plurality of satellite-based service areas, designated at 
niimerals 4B-1 and 4B-2 are satellite-based exchange or 
switching stations respectively connected to the satellite- 
based wireless base stations lB-1 and lB-2, designated at 
numeral 5B is a satellite communication network which is 
connected to the satellite-based exchange stations 4B-1 and 4B- 
2 and connects the satellite-based system 6B and the public 
telephone network 13, and designated at numeral 16B is a 
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satellite single mobile station in the satellite-based system 
6B. 

Incidentally, the ground-based system 11 is identical in 
configuration to that in the embodiment 13 described above . 
Those employed in the ground-based system 11 are identified by 
the same reference numerals and their description will 
therefore be omitted. 

The operation will next be explained. 

The satellite single mobile station 16A performs 
wireless communications with the corresponding satellite-based 
wireless base stations lA-1, lA-2 and lA-3 via the plural 
satellites 2A-1, 2A-2 and 2A-3 in the satellite-based service 
areas 3A-1, 3A-2 and 3A-3 corresponding to the satellites as 
well as with any of the plurality of satellites 2A-1, 2A-2 and 
2A-3 of the satellite-based system 6A. EXirther, the satellite 
single mobile station 16A is capable of effecting a satellite 
registration on the satellite communication network 5A even in 
any of the satellite-based service areas 3A-1, 3A-2 and 3A-3 in 
the satellite-based system 6A. 

Similarly, the satellite single mobile station 16B 
performs wireless communications with the corresponding 
satellite-based wireless base stations 4B-1 and 4B-2 via the 
satellites 2B-1 and 2B-2 in the satellite-based service areas 
3B-1 and 3B-2 corresponding to the satellites as well as with 
any of the plurality of satellites 2B-1 and 2B-2 of the 
satellite-based system 6B. Further, the satellite single mobile 
station 16B is capable of effecting a satellite registration on 
the satellite communication network 5B even in the satellite- 
based service areas 3B-1 and 3B-2 in the satellite-based system 



On the other hand, a cellular mobile station 15 is 
capable of effecting a cellular registration on a mobile 
communication network 10 in ground-based service areas 8-1 and 
8-2 in a manner similar to the embodiment 1 or 13. Further, the 
cellular mobile station 15 provides a dual function even for 
both the satellite single mobile station 16A and the satellite 
single mobile station 16B. 

Thus, when an incoming request signal is received from a 
siibscriber telephone (not shown) , the public telephone network 
13 is capable of making use of the dual function and thereby 
effecting an incoming process- on each of the satellite single 
mobile station 16A, satellite single mobile station 16B and 
cellular mobile station 15 according to a connection control 
method similar to the embodiments described above where the 
position of either the satellite single mobile station 16A, the 
satellite single mobile station 16B or the cellular mobile 
station 15 is registered. 

Thus, even in the case of two satellite-based systems 
and one ground-based system, the cellular mobile station 15 and 
the two satellite single mobile stations 16A and 16B are used 
to enable the dual function capable of being destined for any 
mobile stations. 

In this embodiment, an example having two satellite- 
based systems is described. However, even when three or more 
satellite-based systems are provided, it is possible to effect 
an incoming process on the mobile station whose position is 
registered, by making use of the dual function. 
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Embodiment 20: 

FIG. 15 is a system diagram to which a connection 
control method of a mobile communication system according to an 
embodiment 20 of the present invention is applied. In the 
drawing, reference numeral 6 indicates a satellite-based system, 
reference numerals llA and IIB indicate two ground-based 
systems, and reference numeral 13 indicates a public telephone 
network/r respectively. The satellite-based system 6 and the 
ground-based systems llA and IIB can respectively be connected 
to the public telephone network 13. 

In the satellite-based system 6, designated at numerals 
1-1, 1-2 and 1-3 are a plurality of satellite-based wireless 
base stations, designated at numerals 2-1, 2-2 and 2-3 are a 
plurality of satellites which respectively perform wireless 
communications with the satellite-based wireless base stations 
1-1, 1-2 and 1-3, designated at niimerals 3-1, 3-2 and 3-3 are a 
plurality of satellite-based service areas, designated at 
numerals 4-1, 4-2 and 4-3 are satellite-based exchange or 
switching stations respectively connected to the satellite- 
based wireless base stations 1-1, 1-2 and 1-3, designated at 
numeral 5 is a satellite communication network which is 
connected to the satellite-based exchange stations 4-1, 4-2 and 
4-3 and connects the satellite-based system 6 and the public 
telephone network 13, and designated at numeral 16 is a 
satellite single mobile station in the satellite-based system 6. 

In the ground-based system llA, designated at numerals 
7A-1 and 7A-2 are ground-based control base stations, 
designated at numerals 8A-1 and 8 A- 2 are ground-based service 
areas, designated at numerals 9A-1 and 9A-2 are ground-based 
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exchange or switching stations, designated at numeral lOA is a 
mobile communication network, and designated at numeral ISA is 
a cellular mobile station in the ground-based system llA, 
respectively. 

5 In the ground-based system IIB, designated at numerals 

7B-1 and 7B-2 are ground-based control base stations, 
designated at numerals 8B-1 and 8B-2 are ground-based service 
areas, designated at numerals 9B-1 and 9B-2 are ground-based 
exchange or switching stations, designated at numeral lOB is a 
10 mobile communication network, and designated at numeral 15B is 
a cellular mobile station in the ground-based system IIB, 
respectively. 

The satellite single mobile station 16 performs wireless 
communications with the corresponding satellite-based wireless 
15 base stations 1-1, 1-2 and 1-3 via the plural satellites 2-1, 

2- 2 and 2-3 in the satellite-based service areas 3-1, 3-2 and 

3- 3 corresponding to the satellites as well as with any of the 
plurality of satellites 2-1, 2-2 and 2-3 of the satellite-based 
system 6. Further, the satellite single mobile station 16 is 

20 capable of effecting a satellite registration on the satellite 
coinmunication network 5 even in any of the satellite-based 
service areas 3-1, 3-2 and 3-3 in the satellite-based system 6. 

On the other hand, the cellular mobile station ISA is 
capable of effecting a cellular registration on the mobile 

25 communication network lOA through the corresponding ground- 
based control base stations 7A-1 and 7A-2 and ground-based 
exchange stations 9A-1 and 9A-2 in the plurality of ground- 
based service areas 8A-1 and 8A-2 of the ground-based system 
llA. Further, the cellular mobile station ISA has a dual 
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function for the satellite single mobile station 16. 

Similarly, the cellular mobile station 15B is capable of 
effecting a cellular registration on the mobile communication 
network lOB through the corresponding ground-based control base 
stations 7B-1 and 7B-2 and ground-based exchange stations 9B-1 
and 9B-2 in the plurality of ground-based service areas 8B-1 
and 8B-2 of the ground-based system IIB. Further, the cellular 
mobile station 15B has a dual function for the satellite single 
mobile station 16. 

Thus, when the public telephone network 13 receives an 
incoming request signal from a subscriber telephone (not shown) , 
the public telephone network 13 is capable of making use of the 
dual function and thereby effecting an incoming process on each 
of the satellite single mobile station 16, cellular mobile 
station 15A and cellular mobile station 15B according to a 
connection control method similar to each of the embodiments 
where the position of either the satellite single mobile 
station 16, the cellular mobile station 16A or the cellular 
mobile station 15B is registered. 

Even in the case of one satellite-based system and two 
ground-based systems as described above, the two cellular 
mobile stations ISA and 15B and the satellite single mobile 
station 16 are used to enable the dual function capable of 
being destined for any mobile stations. 

In this embodiment, an example having two ground-based 
systems is described. However, even when three or more ground- 
based systems are provided, it is possible to effect an 
incoming process on each mobile station whose position is 
registered, by making use of the dual function. 



INDUSTRIAL APPLICABILITY 

Thus, the connection control method for the mobile 
communication system according to the present invention is 
suitable for use in a system wherein when an incoming call 
cannot be sent to a cellular mobile station of a ground-based 
system by making use of a dual function, an incoming call is 
automatically sent to a satellite single mobile station, 
thereby making it possible to effect connection control on the 
two mobile stations different in system. 
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1. A connection control method suitable for a mobile 
communication system including a mobile station connected to a 
satellite-based system by radio, a mobile station connected to 
a ground-based system by radio, and a public telephone network 
which sends an incoming request to the two mobile stations, 
said method comprising the steps of: 

registering positions of the respective mobile stations' 
in system groupings to which the respective mobile stations 
correspond; 

storing information about the registration of a position 
of one mobile station at a memory address specified for the 
corresponding mobile station; 

storing information for identifying the other mobile 
station at the specified memory address; 

retrieving infoimiation about a position registration at 
a memory address specified for any of the mobile stations 
according to the incoming request sent from the public 
telephone network; 

retrieving the information for identifying the other 
mobile station, which is stored at the memory address for the 
corresponding position registration information when an 
incoming call is undeliverable to the corresponding mobile 
station depending on the retrieved position registration 
information; and 

delivering an incoming call to the other mobile station 
according to the retrieved identification information. 



2. The connection control method according to claim 1, 
wherein said identification information retrieving step 
retrieves identification information for a satellite single 
mobile station when an incoming call is undeliverable to a 
cellular mobile station depending on information about the 
registration of a position of the cellular mobile station, and 
said step of delivering the incoming call to the mobile station 
delivers an incoming call to the satellite single mobile 
station according to the retrieved" identification information. 

3. The connection control method according to claim 2, 
wherein said identification information retrieving step 
retrieves identification information for a satellite single 
mobile station when an incoming call is undeliverable to a 
cellular mobile station depending on information about the 
registration of a position of the cellular mobile station even 
if a predetermined time has elapsed. 

4. The connection control method according to claim 2, 
wherein said identification information retrieving step 
retrieves identification information for a satellite single 
mobile station when an incoming call is undeliverable to a 
cellular mobile station depending on information about the 
registration of a position of the cellular mobile station even 
after a predetermined number of calls are performed. 

5. The connection control method according to claim 2, 
wherein said step of delivering the incoming call to the other 
mobile station delivers an incoming call to a satellite single 
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mobile station according to retrieved identification 
information when an approval on the calling side having issued 
an incoming request is received. 

5 6. The connection control method according to claim 1, 

wherein said step of delivering the incoming call to the mobile 
- station retrieves position registration information at memory 
addresses specified for two mobile stations according to an 
incoming request sent from the public telephone network, 
10 originates calls for the two mobile stations according to the 
retrieved position registration information, and connects the 
same to a mobile station answered in advance. 

7. The connection control method according to claim 6, 
15 wherein said step of delivering the incoming call to the mobile 
station delivers an incoming call to a pre-set mobile station 
of two mobile stations according to retrieved position 
registration information. 

20 8. The connection control method according to claim 1, 

wherein the satellite single mobile station and the cellular 
mobile station respectively set the incoming mobile stations. 

9. The connection control method according to claim 1, 
25 wherein when a preferentially connected mobile station is 
designated by the satellite single mobile station or the 
cellular mobile station, the public telephone network sets a 
priority connection mode according to the designation, and 
wherein said step of delivering the incoming call to the mobile 
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station precedently delivers an incoming call to the mobile 
station specified in the priority connection mode. 



10. The connection control method according to claim 1, 

5 wherein when a preferentially connected mobile station is 
designated by the calling side having issued an incoming 
■ request, the public telephone network sets a priority 

connection mode according to the designation, and wherein said 
step of delivering the incoming call to the mobile station 
10 precedently delivers an incoming call to the mobile station 
specified in the priority connection mode. 

11. The connection control method according to claim 1, 
wherein the public telephone network delivers an incoming call 

15 to a mobile station having a telephone number designated by the 
calling side having made an incoming request when the satellite 
single mobile station and the cellular mobile station are 
different in telephone number from each other. 

20 12. The connection control method according to claim 1, 

wherein said step of delivering the incoming call to the other 
mobile station inquires of the calling side or called side 
about the designation of a destination to charge a telephone 
bill produced by connection to the other mobile station ahead 

25 of the incoming process. 



13. The connection control method according to claim 1, 
wherein said position registration information storing step 
includes a step of storing information about position 
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registration of corresponding mobile stations in respective 
systems of a plurality of satellite-based systems and a 
plurality of ground-based systems, and effecting connection 
control on the corresponding mobile station via any system 
5 subjected to the position registration according to an incoming 
request. 

14. A connection control method suitable for a mobile 
communication system including a satellite single mobile 

10 station connected to a satellite-based system by radio, a 

cellular mobile station connected to a ground-based system by 
radio, and a public telephone network which sends an incoming 
request to each of the two mobile stations, said method 
comprising the steps of: 

15 storing information about the registration of a position 

of the satellite single mobile station in a satellite-based 
memory according to the position registration from the 
satellite single mobile station; 

storing information about the registration of a position 

20 of the cellular mobile station in a cellular-based memory 

according to the position registration from the cellular mobile 
station; 

sending an invalid signal for invalidating the 
information about the position registration of the cellular 
25 mobile station, which is stored in the cellular-based memory, 
to the ground-based system when the position registration is 
performed by the satellite single mobile station; and 

sending a valid signal for validating the information 
about the position registration of the cellular mobile station 
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in the cellular-based memory/ which is invalidated by the 

invalid signal, to the ground-based system when the position 
registration is released from the satellite single mobile 
station. 

15. The connection control method according to claim 14, 
wherein said invalid signal sending step and said valid signal 
sending step are executed by the satellite-based system. 

16. The connection control method according to claim 14, 
wherein said invalid signal sending step and said valid signal 
sending step are executed by the public telephone network which 
manages the satellite-based system and the ground-based system. 

17. The connection control method "according to claim 14, 
wherein the public telephone network stores the information 
stored in the satellite-based memory in a general memory, and 
effects connection control on the satellite single mobile 
station and the cellular mobile station based on the 
information stored in the general memory. 

18. The connection control method according to claim 14, 
wherein said position registration infoirmation storing step 
includes a step of storing information about position 
registration of corresponding mobile stations in respective 
systems of a plurality of satellite-based systems and a 
plurality of ground-based systems, and effecting connection 
control on the corresponding mobile station via any system 
subjected to the position registration according to an incoming 
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request. 

19. A connection control method suitable for a mobile 
communication system including a satellite single mobile 
station connected to a satellite-based system by radio, a 
cellular mobile station connected to a ground-based system by 
radio, and a public telephone network which sends an incoming 
request to each of the two mobile stations, said method 
comprising the steps of: 

storing information about the registration of a position 
of the satellite single mobile station in a satellite-based 
memory according to the position registration from the 
satellite single mobile stations- 
storing information about the registration of a position 
of the cellular mobile station in a cellular-based memory 
according to the position registration from the cellular mobile 
stations- 
sending an invalid signal for invalidating the 
information about the position registration of the satellite 
single mobile station, which has been stored in the satellite- 
based memory, to the satellite-based system when the position 
registration is performed by the cellular mobile station; and 

sending a valid signal for validating the information 
about the position registration of the satellite single mobile 
station in the satellite-based memory, which has been 
invalidated by the invalid signal, to the satellite-based 
system when the position registration is released from the 
cellular mobile station. 
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20. The connection control method according to claim 19, 
wherein said invalid signal sending step and said valid signal 
sending step are executed by the ground-based system. 



5 21. The connection control method according to claim 19, 

wherein said invalid signal sending step and said valid signal 
- sending step are executed by the public telephone network which 
manages the satellite-based system and the ground-based system. 

10 22. The connection control method according to claim 19, 

wherein the public telephone network stores the information 
stored in the cellular-based memory in a general memory, and 
effects connection control on the satellite single mobile 
station and the cellular mobile station based on the 

15 information stored in the general memory. 

23. The connection control method according to claim 19, 
wherein said position registration information storing step 
includes a step of storing information about position 

20 registration of corresponding mobile stations in respective 
systems of a plurality of satellite-based systems and a 
plurality of ground-based systems, and effecting connection 
control on the corresponding mobile station via any system 
subjected to the position registration according to an incoming 

25 request. 
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Declaration and Power of Attorney For Patent Application 
Japanese Language Declaration 



(mmtzm^) ^zmiEmtLtzo 



LT t, > S d i: * C C {C^B^ L it 1-0 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled. 

"(XNNECTICW (XMrSCS^ METHOD FOR M3BILE 
OQMMJNICATION SYSTEM" 



the specification of which 

□ is attached hereto. 

m was filed on May 1, 2000 



as United States Application Number or 
PCT International Application Number 
PCT/JP00/0288 5and was amended on 
(if applicable). 

I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose infbnnation which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1 .56. 
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Japanese Language Declaration 



m.it. ^mmmm^mm^ (a) - (d) «x{±365* (b) 

Prior Foreign Application(s) 



(Number) 



(Country) 
(H«) 



(Number) 



(Country) 
(H«) 



(Application No.) 



(Filing Date) 

(aiMB) 



565* (c) izmrxmrn^^zK^mLtto tt:. 

^M^tit:j^mxmrir?,^mmff-iiiimizm^^HX\,^^\,m 

j). ^(D^nmmtiimmmmBi>Ai^x:^mmm<oB^m\Htrc 
lmnw,t!mmmmmsiBtx0mm'¥izx^^:h,t:^ m^m 
mmmm27mi^5mx^m^titcmm^0mmizmt^mm 



(Application No.) 

(aiMS-^) 



(Application No.) 



(Filing Date) 



(Filing Date) 

mmB) 



<mmi)i±xMmxh?,tm\:.x\.^?>zb. ^^izikMiz:^£^ 



I hereby daim foreign priority under Title 35, United States Code, 
Section 119 (a)-(d) or 365(b) of any foreign application(s) for patent 
or inventor's certificate, or Section 365(a) of any PCT Intemational 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Claimed 

□ □ 

Yes No 

□ □ 
Yes No 



(Day/Month/Year Filed) 

(fBH^i^^S) 



(Day/MonthA'ear Filed) 



I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application(s) listed 



(Application No.) 

(tBiia-^) 



(Filing Date) 

(iilllB) 



I hereby claim the benefit under Title 35, United States Code, Section 
120 of any United States application(s), or Section 365(c) of any PCT 
Intemational afplication designating the United States, listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed In the prior United States or PCT 
Intemationai application in the manner provided by the first paragraph 
of Titie 35, United States Code Section 112, 1 acknowledge the duty 
to disclose information which is material to patentability as defined in 
Title 37, Code of Federal Regulations, Section 1.56 which became 
available between the filing date of the prior application and the 
national or PCT Intemational filing date of application. 

(Status: Patented, Pending, Abandoned) 

mu : wmm^m. mm^p. mmm) 

(Status: Patented, Pending, Abandoned) 

mu : !itfFfi=«r^, mm^. mmm) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are befieved to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the ^plteation 
or any patent issued thereon. 
2 Of 3 
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Japanese Language Declaration 

(b«m:m) 



POWER OF ATTORNEY: As a named inventor, I hereby appoint 
ttie following attorney(s) and/or agent(s) to prosecute this 
application and transact all business in th^ Patent and Trademark 
Office connected therewith: (list name and registration numtser) 



Jiiiiiih 

Y 022850 J 



Send Conrespondence to: 



llllllllllllllllllllllllllllli 

022850 



Dkea Telephone Calls to: (name and telephone number) 
(703)413-3000 







Full name of sole or first joint inventor 

Yoshiko YAPIADA 


ij mm^(om^ 




inventor's si^ature Date 

<^^c/2yi,. ^l^^^^r^a^ Nov. 30, 2001 




Residence ^ 
^E^^a* Japan Cd^K 


HIS 


Citizenship ^ 
Japanese 




Post Office Address 

c/o MITSUBISHI DENKC KZffiUSHIKI KMSHA, 




2-3, Marunouchi 2-chQtte, Qiiyoda-ku, 
Tokyo 100-8310 Japan 




Full name of second joint inventor, if any 






Second joint Inventor's signature Date 


mi 


Residence 


mm 


Cittzenship 




Post Office Address 







(M—\>X^oy^mW^m\Z'0\. >T i ig^tClBm W=S1- * C t ) (Supply slmHar information and signature for thifd and subsequent 

joint inventors.) 
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